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	Lesson Title:  The Elements and the Periodic Table: How are the Elements Organized ?

Topic/Focus Area: The Periodic Table

	Subject: Science

Teacher Names: R. Nagaishi, D. De La Cruz

	Lesson Overview: 

     In this lesson, students will be challenged to explore and discover how elements are organized in the periodic table. Although students have already been introduced to the periodic table in grade 3, they do not learn about its organization until grade 5. Then in grade 8, students are further challenged to understand the relationship between atomic structure and the chemical properties of elements and how this determines their location on the periodic table. 

      Students will follow the 5E science learning cycle to Engage, Explore, Explain, Elaborate/Extend, and Evaluate to address the focus question: “How are the elements organized on the periodic table?” Given a set of 18 or more vialed element samples and a periodic table, students will generate their own questions and analyze information in order to make conclusions  about periodic table organization. 

       It is important that prior to this lesson, the teacher should have already taught standard 1c, in which students investigate chemical properties of metals. Ideally, students have also been given opportunities to  investigate properties of some noble gases, metalloids, and nonmetals, independent of the periodic table.  This prior knowledge will allow students to more easily recognize these major groups as they place their vials on the corresponding squares of the periodic table.  Hopefully, one of the answers to the focus question:  “How are the elements organized on the periodic table?”  will be “discovered” and explained as:  “They appear to be organized in several major groups: the metals mostly on the left, nonmetals on right, noble gases on far right, metalloids fall between metals and nonmetals on the zigzag line. Going straight down a column, all the elements have similar properties.”



	What is the research question for this lesson?  N/A

     What evidence will be collected to answer this question? N/A

     How will the evidence be collected? N/A

	What are the standards to be addressed?

Subject:  Science

Grade:    5     Strand:  Physical Science    Substrand:  Matter (Chemistry)
1d.  Students know that each element is made of one kind of atom and that elements are organized in the Periodic

      Table by their chemical properties.



	What are the student learning objectives?

      Student will induce major patterns of organization of the elements in the periodic table.

      Student will describe these patterns orally and in writing.

      Student will predict the location of unknown elements and evaluate the usefulness of the

      periodic table.



	What are the steps of the lesson? 

(See Student Activities Chart attached)



	Vocabulary:

	What is the assessment?



	Resources:

One set of 18 or more  elements  (prepared in vials) for each group
Copy of an enlarged Periodic Table without legend and color coding, large enough to fit vials in squares

Copy of an enlarged Periodic Table with legend and color coding, large enough to fit vials in squares

Large classroom Periodic Table of the Elements

Chart paper, markers for each group

Journals

File Attachments:

	

	



	Steps of the Lesson:

Learning Activities 

Key Questions 

ELL or Literacy Strategies

Time Allocation
	Anticipated Student Responses

Anticipated Student Questions

Anticipated Common Student Errors
	Teacher’s Response to Student Reactions

Things to Remember
	Goals and Methods of Evaluation

        Analysis of Student Learning

        Evidence of Student Learning

	I. Engage: ( 10 minutes)

  To create interest in the topic, simply place a set of 18 vialed elements in each group and pose the following focus question:

Focus Question:

What 4 or more questions do you have as you observe these elements?

II.Explore (15 minutes)

    A. How would your group classify these elements?

      Make a chart on poster paper and indicate the criteria you used to classify them.

Share out with the class.

B. Given this special periodic table (black/white, no legend) on which to place your vials, what new information do you now have about the elements?  How are the elements organized on the periodic table?

Students write response on back of poster.

C. Given this special periodic table (color-coded, with legend)  on which to place your vials, what new information do you now have about the elements?  How are the elements organized on the periodic table?

Students write response on same poster paper.
III. Explain  (20 minutes)

      Class Discussion Focus

      Question:

      “How are the

      elements in the periodic table

      organized?”

     Teacher leads a discussion and 

     constructs a process grid  (ELL

     Strategy) with

     student responses.  

     Teacher then asks for student

     participation in writing out 

     complete sentences using the grid

     notes, developing the academic

     language as much as possible.

      Teacher clarifies misconceptions

      or errors at this point.

Where would you place aluminum? Could it go in group 8?  Why or why not?   Add information to class grid and sentences about elements within groups having similar properties.

IV. Elaborate (10-15 minutes)

Students will apply their knowledge about the periodic table to make a prediction about the properties of a “missing” element.

Focus Question

Based on what you now know about  the periodic table organization, what information and properties can you predict about an element with atomic number 115?  

Will the element be a metal, metalloid, or nonmetal? Name some properties it would probably have.

V. Evaluate (10 minutes)

Short Answer Questions:

a. Using a periodic table, state 4 facts about the element magnesium. Next to each fact, tell how you know this information.

b. Using a periodic table, state 4 facts about the element silicon. Next to each fact, tell how you know this information.

c. How is the periodic table a useful tool?


	What are elements (review)?

Would this be a group?

I wonder if this explodes…

Where does this element come from?

Is this right?

Sts will probably identify metals as a group.

Color, texture, hardness, luster will be used as criteria.

Some will use solid, liquid, gas.

No metals appear on the right.

Metals seem to be concentrated on in the middle.

The majority are metals.

There are rows and columns.

It is now clearer to students that metals are on the left and middle, nonmetals on right, noble gases on far right column.

Metalloids fall somewhere between metals and nonmetals in the zigzag region.

Sts will probably not notice information about atomic number (increasing left to right).

Up to now, all sharing has been oral. Now, teacher will pool conclusions into a diagram of the periodic table. 

Reminder:  Use terms:  atomic number, increases from left to right, group, family, similar properties, metal, nonmetal, metalloid, noble gases, periods (rows), periodic table.

It’s not a noble gas. There are no metals on the far right. It has nothing in common with these elements as far as its properties go.

Think-Pair-Share:

Responses will probably include:

Since it is directly under bismuth, away from the zigzag line, it will be a metal. Properties will most likely include:  solid, hard, silver-colored, shiny.

c. Possible response: 
“The table gives us information major classification groups of the elements and about the properties of elements.

It tells us “who’s related to who” (as in a family).

Allows us to predict the properties of an unknown element.”
	What do you remember about elements?

How could you find out?

What investigation would you do?

At this point, there are no “right” answers.

If these are metals, then what are the rest of these?

Use Think-Pair-Write-Share if there is difficulty in creating sentences.  Teacher can then ask pairs to share their sentences with class, rather than individuals.


	Responses must be in question form.

Accept  logical criteria.

Monitor group poster to make sure they have identified major groups and trends in atomic number.

Observe/review written sentences before asking to share them to class.

Check written responses.

Review responses.

































































